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Amendments 

Please amend this application with respect to the matters set 
forth below concerning the claims: 

In the Claims : 

Please (a) rewrite Claims 20-22, 25-27 and 29-41; (b) cancel 
Claims 1-19 without prejudice to or disclaimer of the subject matter 
thereof; and (c) add new Claims 39-41. 

The requested amendments to Claims 20-22, 25-27 and 
29-41 are shown below in the Listing of Claims (contained on pages 
3-12 of this paper) in a marked-up version of those claims, as required 
by 37 CFR §1.12 1(c). Deletions are shown by strike-through, and 
additions are shown by underlining. Also shown on pages 3-12 are new 
Claims 39-41, and a complete listing of all other claims indicating the 
status thereof. 
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Listing of Claims 

[including (i) amendments to Claims 
20-22, 25-27 and 29-38; 
(ii) new Claims 39-41; and 
(iii) status of all claims; 
(Claims 20-22, 25-27 and 29-41 are now active)] 

1-19. (cancelled). 

20. (currently amended) An apparatus for analyzing a multi- 
component gas mixture, comprising: 

(a) an array of four or more chemo/ electro-active materials, each 
chemo/ electro-active material exhibiting a different electrical response 
characteristic, upon exposure at a selected temperature to the gas mixture, 
than each of the other chemo/ electro -active materials; 

wh e r ein the ch e mo /e lectro activ e materials ar e -s el ect e d fr o m t he 

and (iii ) -4he chemo / electro-aetive n i a te^a4^4-ha c co mp r is e M^, a M^M^ e O x f 

whereffl---M^4 Ger&Fy 

C u, F o , Ga , M n, N b, Nd, Ni , Pr, S b, Sn, Tq, Ti, W and Zn; 

wher ei n an d . are e ac h independently sele cted fr om th e 

— wherem4^ 

a^I-M^are-eaeh differs 
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wher e i n a, b and c are eac h i nd epen d e n tly -a b out 0 . 0 0 0 5 to 

abetrt 1-^-and 

wherein x is a numbe r su ff icient so t ha t- the ox yg en p res e nt 

balances the charges of the~at h e r ele m e n ts in the ch^me/e l 6 €t rO"-Qctwe 
material-; and 

- {b} means^e^ 

ch e mo / el e c tr o ac t ive m a t e rial upo n expos ur e of the array to the ga s mixtu-pef 
greu-p-e^^ 

ttre-grfH^^^ 

GaJ£*&&<^ and S n O a 

- the-greup^^ 

^ftAr^^O X rgfe^Q x? an d ZnO 

the grou p of ch e m o/ electro active mat e ria ls compris i agT-fespectively, 

the grou p of chem o / electr o active materials comprising, r e spective ly, 

wh e r e in a. v b, c and x are as s e t forth abov e: an d 

— - wherein-t^ 

mult ! com-pene n t ga s mix ture ■ o fammoftkntfi d - (ffl e - o r more nitr o g e B - exid .e s, 

and -deter-mines-th^ 

hydrocarbon^ 
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wherein at least four of the chemo / electro-active m ater ials in the 

array comprise one of the following groups of four materials: 

the group of chemo/ electro-active materials comprising, respectively, 

GagTihZiicO x. Nh aTibOx, Ni«Zii bCX-, .and SnOs 

the group of chemo /electro-active materials comprising, respectively; 

NbaTibOx. Ni^ZnbOx. SbaSnbO *. and ZnO 

the group of chemo /electro-active materials comprising, respectively, 

NkZiibOx, ShaSiibOx, Ta^fibQx, and ZnO; and 

the group of chemo /electro -active materials comprising, respectively, 

SbflSiibQ fr Ta /ribOx. TiaZn b Q x. and ZnO; 

wherein a, b and c are each inde pendently abo ut 0.0005 to 

about 1; and 

wherein x is a. number sufficient so that the oxygen present: 

balances the charges of the other elements in the chemo/electro-active 
material; 

(b)' means for determining an individual electrical response of each 

chemo /electro-active material upon exposure of the array to the gas mixture; 
and 

[c] means for obtaining, from no information about the gas mixture 

other than the individual electrical response of the chemo /elec tro active 
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mater ials , a determination r elated to th e presence or c onc.eMrMim.M-ia 

component in the gas mixture. 



21. (currently amended) An apparatus for analyzing a multi- 
component gas mixture, comprising: 

(a) an array of six or more chemo/ electro-active materials, each 
chemo/ electro-active material exhibiting a different electrical response 
characteristic, upon exposure at a selected temperature to the gas mixture, 
than each of the other chemo/ electro-active materials; 

w k eFe ^ 

group consisting of (i) th e ch e mo/ e lectro activ e m ateria ls that comprise 
M^O x ; (ii) t h e c h e m o / electro a cti v e m aterials t hat -e e m^rise^^^M^Q^T 
and (iii) th e ch e m o /el e ctro activ e ma teria ls that ; comprise M"^ a M%M^ e Q^f 

wh e r e in is sel e cted from the group cons is t ing o f Al> Ce ? Cr, 



Ggy-Ffr-, Ga, Mn, Nb, Nd, NM%-S*»rS»r Ta, Ti, W t»€l-Zfij 

^hefem-M^-aad-M^- are- ea ch indep eadefttiy-seleetecMfetB-the 

gro u p consi sti ng of Ga ? L a, Mn, Ni , Sn , Sr, Ti, W> Y, Zn; 

wher ei n M v and M ^-arre each dif f e rent in M ^a^^b^x * an d M V^ a 

and M 3 ar e each diff e rent in M ^ a M^M^ e G x t 

w herei n a, b and c are e ach indep endently about 0. 0 005 to 

£vhwr.Yi4.£ £ \V \^\ 

x:tXJ\ Jr XJL X J. , CtTTXt 

— — - --wherein x i^ a «umbeF suffkieet se t-h present 

balances the cha rg e s of th e othe r ele m e n t s in th e - ch e mo/el ec tro active 
material™ -and 
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(b) means for d e termining an individual electrical respon se of each 

eheme/eleet^ 

wh e r e in at l e ast six ch e mo/ el e ctro activ e materials comprise a group 

of four materials s ele cted from one of th e following group s 

t he grou p- o f - e he mo/ el e ctr o a ctive materials compris ing , r es p e ctiv e ly, 

th e group of chemo/ el e ctro activ e m ateri a ls comprising, r e sp e ctivel y, 

the-greu^-^ 

---the greu^ 

- the^eu^^ 

the group of chemo /electro active mat e rials c ompri sing, r e sp e ctively, 

the group of ch e mo / e lect ro acti v e mat erials c omp rising, r es pectiv e ly, 



th e group of ch e mo / e l e ctr o a c tiv e materials comprising, r e sp e ctiv e ly, 
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the-grou^^ 

- the gro up c h e m o/ elect ro active mat e rials co m pri sing, r e sp ect iv e ly , 

wh e r e in a , b , c and x are as s et forth abov e ; and 

wher e in th e apparatus d e termin e s the concentration wi t hin t he 

and d e t e rmines the pr e s e n ce or co ncentr a tion withi n the mix ture of a 

l"l V vxs xj v. tt :L W\/n . 



wherein at least six of the chemo /electro-active materials in. the array 



comprise one of the following groups of six materials: 




the group of chemo /electro-active materials comprising. 


respectively, 


AUNihOx. CraTibOx-. Mn a TihO*. Nh a TibZn c CX, Ta a TibOx, and TinZnbO* 




the group of chemo /electro- active materials comprising, 


respectively, 


Ga ft TibZncOx, NbaTibOx, NiaZmX)*. SbaSnbOx, TaaTibO*, and TuZn b O* 


the group of chemo /electro-active materials comprising, 


respectively, 


Ga a TibZn<Ox, Nb a Ti b O x , NiaZnbO*, Sn0 2 , Ta a TibO«, and TiaZnbOx 




the group of chemo /electro -active materials comprising, 


respectively, 


NbaTibOv-, NinZn b Ox, Sb*Sn h Ox, Ta a Ti b O x , TiaZnbOx, and ZnO: 
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wh erein a, b an d c ar e e ach independentl y about 0 000 5 to 

about 1; and 

m wherein, x is a number sufficient so that the oxygen present; 

balances the charges of the other elements in the chemo/ electro -active 
material; 

(b) means for determining an individual electrical response of each 

ch e mo/electro-active mat erial upon expo sure of the array to the ga s mixtur e; 
and 

(c) means for obtaining, from no information about the gas mixture 

other than the individual electrical r es ponse of the chemo/electro-active 
materials, a determination related to the presence or concentration of a 
component in the gas mixture. 

22. (currently amended) An apparatus according to Claim 4 r 4; 7 T 
10, 13, 1 6; I9y 20 andor 21 wherein a chemo/electro-active material further 
comprises a frit additive. 

23. (cancelled). 

24. (cancelled). 

25. (currently amended) An apparatus according to Claim 4 20 or 2 1. 
that determines the presence or concentration of a nitrogen oxide and a 
hydrocarbon in the multi-component gas mixture. 
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26. (currently amended) An apparatus according to Claim 4 20 or 
21 wherein the component gases in the gas mixture are not separated. 

27. (currently amended) An apparatus according to Claim -3- 20 or 
21 wherein the electrical responses of the chemo/ electro-active materials are 
determined upon exposure to only the multi-component gas mixture. 

28. (cancelled). 

29. (currently amended) An apparatus according to Claim 4- 20 or 2 1 
wherein the multi-component gas mixture is emitted by a process, or is a 
product of a chemical reaction that is transmitted to a device, and wherein the 
apparatus further comprises means for utilizing the electrical responses for 
controlling the process or operation of the device. 

30. (currently amended) A vehicle for transportation comprising an 
apparatus according to Claim 4- 20 or 21 . 

3 1 . (currently amended) Equipment for construction, maintenance 
or industrial operations comprising an apparatus according to Claim 4r 20 or 

21. 
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32. (currently amended) An apparatus according to Claim 4- 20 or 2 1 
further comprising heating means for separately heating each chemo/ electro- 
active material. 

33. (currently amended) An apparatus according to Claim 4 -20 or 2 1 
wherein each chemo/ electro-active material is heated to the same temperature. 

34. (currently amended) An apparatus according to Claim 4- 20 or 21 
wherein one or more chemo/ electro- active materials is heated to a different 
temperature than the other chemo/ electro-active materials. 

35. (currently amended) An apparatus according to Claim -4 20 or 2 1 
wherein the chemo /electro-active materials are on a substrate made from a 
material selected from the group consisting of silicon, silicon carbide, silicon 
nitride, and alumina with a resistive dopant. 

36. (currently amended) An apparatus according to Claim 4 20 or 21. 
wherein the gas mixture comprises an organo-phosphorus gas. 

37. (currently amended) An apparatus according to Claim 4-20 or 2 1 
which may be held in the human hand. 

38. (currently amended) An apparatus according to Claim 120 or 2 1 
which is located in the ventilation system of a building or car. 
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39. (new) An apparatus according to Claim 20 or 21 that determines 
the presence or concentration of a nitrogen oxide in the multi-component gas 
mixture. 



40. (new) An apparatus according to Claim 20 or 21 that determines 
the presence or concentration of a hydrocarbon in the multi-component gas 
mixture. 



41. 

the presence 



(new) An apparatus according to Claim 20 or 2 1 that determines 
or concentration of ammonia in the multi-component gas mixture. 



